Introduction
Carbon is the most diverse element in the periodic table in terms of its unrivalled ability to form an infinite number of structures, which is reflected by the structural diversity of known carbon allotropes. Carbon allotropes 1 made exclusively of sp 2 -hybridised carbon atoms are of particular interest, on account of their delocalised π-conjugated electronic structure and an array of properties-related to charge transport, light absorption and emission, or magnetism-which differ distinctly allotrope to allotrope. An archetypal example of sp 2 -carbon allotropes is graphene (Fig.   1a ), a single sheet of graphite, in which sp 2 -hybridised carbon atoms are arranged such that they form a two-dimensional hexagonal lattice composed of fused benzenoid rings.
Bending a planar sheet of graphene into a seamless three-dimensional tube results in a cylindrical structure-termed carbon nanotube 2 -which similarly to graphene consists solely of fused benzenoid rings. Depending on the way that a graphene sheet is bent into a tube with respect to its lattice unit vectors (a 1 and a 2 ), chiral carbon nanotubes (Fig. 1b) can be conceptualised in addition to two achiral forms, armchair and zigzag. A special feature of carbon nanotubes is that they can be metallic or semiconducting, and this distinctive behaviour is dictated solely by the 'bending mode', which directly relates conductivity to chirality. The case of carbon nanotubes illustrates beautifully how a simple operation such as bending of a graphene sheet can give origin to chirality and the impact of chirality on the electronic structure and the resultant properties of sp 2 -carbon allotropes.
Because chiral sp 2 -carbon allotropes contain stereogenic axes and not stereogenic centres, they can be categorised as axially (helically) chiral.
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Fig. 1 Schematic illustrations of sp 2 -carbon allotropes: (a) graphene and (b) carbon nanotube segments with zero Gaussian curvature, (c) fullerene with positive Gaussian curvature, (d) unit cell of a schwarzite with negative Gaussian curvature and (e) fullerene dimer and (f) toroidal carbon nanotube with different curvature types. Structures in (a-c) are known, hypothetical structures in (df) have been predicted to exist as stable entities and structures in (b) and (e) are chiral. Colour code for n-membered rings: dark gray (n = 5), light gray (n = 6) and orange (n = 7 or 8). Six-membered rings in (a) and (b) that highlight the 'sewing' section are coloured in dark gray. Double bonds are omitted for clarity.
In addition to sp 2 -carbon sheets comprising exclusively six-membered rings and tubes made by
Fig. 2 Schematic illustration of three different types of Gaussian curvature: (a) zero, (b) positive and
subunits are fused via a 'belt' formed by fused seven-membered rings. This peanut-shaped molecular allotrope features positively and negatively curved segments, which are merged in a unique manner and yield an unprecedented helically twisted curved geometry (Fig. 1e ).
Although sp 2 -carbon allotropes such as graphene and carbon nanotubes have formally infinite and highly regular structures, in reality they are finite molecules, which may or may not contain structural defects. Their bulk preparation relies mostly on synthetic methods that are difficult to control, often require harsh reaction conditions and lead to inseparable mixtures of differently sized and edged molecules, which display a combination of properties. Because understanding the structure-property relationship of 'single molecules' is crucial for the development of new carbon materials as well as their potential applications, there is a need for structurally 'pure' and monodispersed molecules, which have so far only been accessed in the case of fullerenes. The most promising approach to structurally uniform sp 2 -carbon allotropes takes advantage of small molecules 6 that 'encode' structural information of the respective allotropes and act 7 as building blocks for polymerisation. This strategy could deem successful for the preparation of schwarzite and other hypothesised sp 2 -carbon allotropes that should according to computational predictions exist as stable entities. The chemistry of sp 2 -carbon-allotrope fragments, which could serve as monomers for building larger structures, continue to attract interest of synthetic chemists and the fruits of the enormous efforts dedicated to make such molecular building blocks have been reviewed 1, 2, 6 in recent years on several occasions. In this Tutorial Review, we systematically analyse the interplay between the structure of these molecules and chirality. It is important to note that this conceptual study deals with skeletal chirality, that is, helical chirality of the fused polyaromatic cores of sp 2 -carbon allotrope fragments and does not include skeletally achiral molecules where chirality is achieved by other means, such as peripheral substitution or heteroatom-doping.
In our previous review on chiral polyaromatic systems, 8 we conceptually categorised skeletally chiral molecular fragments of planar sp 2 -carbon allotrope graphene, or 'nanographenes', in which steric interactions between rings or substituents in close proximity that are present in their planar form
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Chemical Society Reviews induce helical twist of the polyaromatic system. Here, we analyse and categorise chiral molecular fragments of non-planar sp 2 -carbon allotropes that display zero, positive or negative Gaussian curvature induced by strain that arises from lattice defects. The known examples from the literature are divided into two classes with regards to the type of non-planar surface they represent ( Fig. 2 ):
bent systems with zero Gaussian curvature (a, tubes) described in Section 2 and curved systems with positive (b, bowls) or negative (c, saddles) Gaussian curvature described in Section 3. Chirality of these systems is analysed with respect to the symmetry of their three-dimensional structures as well as in consideration of their stereochemical rigidity/dynamics, in accord with the IUPAC rules. In terms of symmetry, the analysed structures are divided into two types, depending on whether they possess at least one reflective symmetry element (RSE), an inversion centre (i) or a symmetry plane (σ), or not (no RSE). In terms of stereochemical rigidity/dynamics, the analysed molecular fragments are classified as either (a) stereochemically rigid, when the isomerisation barrier (roughly >20 kcal rigid. Note that some chiral compounds do undergo racemisation under ambient conditions, however, the racemisation process is sufficiently slow to allow for the preparative separation and isolation of the corresponding enantiomers. In addition, we discuss the relationship of these molecular fragments to one or more sp 2 -carbon allotropes, the structural information, but not 
Chirality in systems with zero Gaussian curvature
Bending a planar sheet of graphene into a seamless rigid tube results in a formally infinite cylindrical structure that displays zero Gaussian curvature, featured by sp 2 -carbon allotropes known 2 as carbon nanotubes (CNTs). Depending on the mode of bending, CNTs that either do (achiral) or do not (chiral) contain reflective symmetry elements (RSEs) can be obtained, which is schematically illustrated in Fig. 3 , where an orange-filled, black-striped rectangular sheet represents graphene. It is important to note the difference between these two distinct modes of bending with regards to a defect-free π-extension, that is, extension with six-membered rings only and retaining the zero structure. Turning a planar system into a non-planar one (bent or curved) can therefore be regarded as a process that induces prochirality. The structure of a CNT is described by a diameter (typically ranging from one to tens of nanometres), length (typically of up to centimetres), and a vector (C h ) along which a sheet of graphene is bent with respect to its two unit vectors a 1 and a 2 . The C h vector is defined as C h = na 1 + ma 2 ( Fig. 4b) , where indices n and m are integers, and the corresponding CNT is named by using a prefix (n,m). Depending on indices n and m, three types of CNTs can be conceptualised (Fig. 4a, top) : achiral armchair (n = m) and zigzag (m = 0), and chiral (n ≠ m). In contrast to graphene, which is a two-dimensional (XRD) analysis. Because rotation through the ~0° and ~180° torsional points has lower energy barrier than rotation through the ~90° and ~270° torsional points, E/Z formalism was introduced 10-13 by
Isobe and co-workers to describe the relative orientation of each pair of arylene units ( 
Fig. 5 (a-d) Schematic representation of graphene fragments (left) that upon bending and fusing of left and right edges afford finite tubular fragments of CNTs (right): (a) zigzag (16,0), (b) armchair (10,10), (c) chiral (11,9) and (d) chiral (12,8). The basic nanoring unit of each CNT fragment is highlighted in dark gray on top of each sheet: (a) [16]CA, (b) [10]CPP, (c) C[8]PP[3]A and (d)
C [7] PP [5] A. The [4] CC 3, 9 (a) and [4] 
4b). (e) Solid-state structure of (E,E,E,E)-[4]CC 3,9 (XRD) and optimised geometries of (E,E,Z,Z)-[4]CC 2,8 and (E,E,E,E)-[4]CC 2,8 (DFT). The average torsion-angle value for relative orientations between the chrysenylene units is given. (a-e) Chiral systems, that is, rigid systems that do not possess any reflective symmetry elements (RSEs), are highlighted with a gray background and an asterisk next to the name.
In the case of planar (n = 6), negatively curved (n = 7-16) and helical (n > 16).
Fig. 6 (top) Schematic illustration of surfaces with positive (left), zero (middle) and negative (right)
Gaussian curvature and (bottom) structural formulae and perspective and side views of solid-state structures of [n] circulenes (n = 4-8) . The central and outside rings of [n] Fig. 17 ).
Positively curved [3] [4] [5] circulenes 15, 16 possess a central n-sided polygon that has less than six sides.
Because the values of the internal angles of a polygon with n < 6 are smaller than 120°, the polygon causes distortion of the surrounding benzenoid rings and creates strain that forces the planar form to adopt a bowl-shaped geometry. In planar disc-like [6] circulene 17 (coronene), the central polygon is a hexagon, therefore, all internal angles match the ideal value 120°, resulting in a strain-free structure. In negatively curved [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] circulenes 18, 19 , the values of the internal angles of polygons are larger than 120°. Consequently, a polygon with n > 6 induces ring strain that forces a planar form to adopt a saddle-shaped geometry. When the number of polygon sides reaches the value n = 17, the [n > 16] circulenes start to adopt 14 unique helical geometries according to calculations. This last type of [n] circulenes is discussed in Section 4 ( Fig. 17) .
Because of the strained character of positively and negatively curved [n] circulenes, their synthesis requires efficient processes that can build-up the strain in a stepwise manner. This synthetic challenge impedes the preparation of curved [n] [n] circulenes that have been made, only [7] circulene has a lowest-energy conformation that does not contain any reflective symmetry elements (RSEs) and only
[4]-and [6] circulenes are rigid ( [5] circulene is non-rigid, [7] -and [8] circulenes are fluctuating).
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Consequently, none of the parent [4] [5] [6] [7] [8] circulenes is chiral. In this section, chirality of polyaromatic systems with non-zero Gaussian curvature derived from [n] circulenes is discussed.
Positively curved chiral polyaromatic systems
Positively curved systems are commonly referred to as molecular 'bowls'. When stereochemically rigid, they can be chiral or achiral depending on the fusion pattern, which determines whether they possess RSEs or not, as schematically illustrated in Fig. 7 . Rigid chiral bowls can serve as 'endcaps' for chiral capped tubes (capped CNTs) or spheres (fullerenes), but a combination of two bowls that represent a mirror image of one another can also lead to an achiral sphere. Achiral bowls can be extended into chiral bowls, which can be further extended into achiral capped tubes or spheres. Out of three possible positively curved [n] circulenes, [5] circulene 16 (corannulene) is the most studied one, with numerous derivatives having been synthesised, 6 including a few that are skeletally chiral.
In contrast, only one substituted derivative of [4] circulene has been reported 15 this far (Fig. 6 ) and [3] circulene has not yet been synthesised. Corannulene can be viewed as a fragment of spherical fullerenes, such as C 60 (Fig. 8, left) , or as an endcap of capped CNTs 20 ( Fig. 10a) . Because it has a C 5v symmetry, that is, it contains five symmetry planes (RSEs), it is achiral. The smallest fragment of C 60 with a C 3v symmetry is sumanene 21 (Fig. 8) , which comprises a central six-membered ring surrounded by three five-and three six-membered rings fused in an alternating fashion. Sumanene contains three symmetry planes (RSEs) and, similarly to corannulene, it is achiral.
An intriguing dynamic feature of bowl-shaped systems, such as corannulene and sumanene, is that they undergo bowl-to-bowl inversion (Fig. 8) 
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Both compounds can be viewed as π-extended corannulenes or, alternatively, as π-subtracted fullerenes C 60 or π-subtracted endcaps of capped (5,5)-CNT (Fig 10, top) . Examples of stereodynamic (non-rigid/fluctuating) systems based on corannulene that possess more than one stereogenic unit are shown in Fig. 11 . Biscorannulene 7 31 is comprised of two corannulene segments linked via a single bond, a system where three stereogenic axes are present: two are associated with two monosubstituted corannulene units and one is associated with 1,1′-binaphthyl unit. The presence of three stereogenic axes gave rise to a rich stereodynamic system combining twists and curves, where multiple conformers that do not contain RSEs co-exist in equilibrium. To distinguish between all possible conformers, chirality arising from the curvature of each bowl was denoted 31 as P or M, and chirality related to the C2-C1-C1′-C2′ torsion angle (ϕ) of 1,1′-binaphthyl
Fig. 10 (left) Structural formulae of dynamic bowls: (top) corannulene, (middle) sumanene and (bottom) a hypothetical bowl related to sumanene. (centre) Front and side views of rigid CNT endcaps obtained by π-extension of structures on the left. (right) Capped CNTs obtained by π-extension of the endcaps: (top) (5,5)-CNT, (middle) (6,6)-CNT and (bottom) (7,6)-CNT. Five-/sevenand six-membered rings of the bowl segments are highlighted in orange and light gray, respectively.
The [5]CPP (top), [6]CPP (middle) and C[5]PP[2]A (bottom) segments of endcaps are highlighted in
unit was denoted as R (-180° < ϕ < 0°) or S (0° < ϕ < 180°). Six basic conformers include three pairs of enantiomers: (R,M,M)/(S,P,P), (R,P,P)/(S,M,M) and (R,M,P)/(S,P,M). Additionally, each of the six
basic conformers has two stable conformers, one in the region 0° < ϕ < 90° (or -90° < ϕ < 0°) and one in the region 90° < ϕ < 180° (or -180° < ϕ < -90°), therefore, a total of 12 conformers are possible. The DFT calculations (PBE0/6-31G(d)) were used to estimate 31 A unique example of π-extended corannulene is cyclotriscorannulyne 8 33 (Fig. 11) , where three corannulenes are fused to a central six-membered ring. This fusing mode generates three [5] helicene subunits that force the planar D 3h -symmetric form to adopt a non-planar structure on account of steric interactions. Compound 8 belongs to the class of D 3h overcrowded systems featuring three 'blades', which due to steric congestion adopt either a propeller (up-down-up-downup-down) or a twisted (up-down-up-up-down-down) conformation. Because the corannulene units are curved, more than these two basic conformations are possible in the case of 8 and the most stable conformation according to calculations (B97-D/TZVP) is also the one that was observed in the solid state (Fig. 11 ). An intriguing feature of this system is that each corannulene bowl displays Similarly to 7, also 8 is stereochemically non-rigid and thus achiral. Finally, Scott and co-workers reported two corannulene derivatives, where three and four benzenoid rings are fused to the corannulene core such that they form a [5] -and a [6] helicene unit, respectively. The former system is a segment of compound 8, while the latter system (9) 34 has an extra ring that terminates the [6] helicene unit ( been synthesised to date. [7] Circulene is unique in the sense that it is the first member in the [n] circulene series, which has a C 2 -symmetric saddle-shaped geometry (negative Gaussian curvature)
Fig. 11 Structural formulae of corannulene-based compounds 7-9 (left) and interconversion between selected diastereomeric conformers via bowl-to-bowl inversion: (top) (S,P,P)-7 (XRD) to (S,P,M)-7 (DFT/PBE0/6-31G(d); inversion of right bowl), (middle) pseudorotation of the most stable diastereomeric conformer of 8 (XRD; inversion of bowl A, left and right structures are identical) and (bottom) convex-9 (XRD) to concave-9 (DFT/B3LYP/6-31G(d)
in its most stable conformation, which does not contain any RSEs. Higher homologues (7 < n < 17)
are predicted to have C 2 -symmetric saddle-shaped geometry of their lowest-energy conformations in all cases when n is an odd number. The mechanism of interconversion between the two enantiomeric conformers of [7] circulene has not yet been conclusively established, however, recent (Fig. 12a) . According to DFT calculations (B3LYP/6-31G(d)), the C s conformation is higher in energy by 0.05 kcal mol -1 compared with the C 2 conformation, and the 'enantiomerisation' process can be viewed as a continuous wave of the seven hexagons, which progresses around the heptagon. A full circle involving several enantiomerisations can be viewed as a 'pseudorotation'. This enantiomerisation pathway has a significantly lower activation barrier compared to the one that proceeds via a planar D 7h -symmetric transition state (Fig. 12a) with an activation barrier of 9.0 kcal mol -1 . In the case of a related C 2 -symmetric saddle-shaped 1,2-dihydro [7] circulene (10), 37 an activation-barrier value of 12.2 kcal mol -1 was determined experimentally for the saddle-to-saddle inversion by 1 H NMR spectroscopy (Fig. 12b) .
Fig. 12 (a) Energy diagram that illustrates interconversion between the C 2 -symmetric saddle-shaped conformers of [7]circulene (XRD) via a curved C s or a planar D 7h transition state (B3LYP/6-31G(d)). (b)
Structural formulae of 1,2-dihydro [7] circulene (10) and π-subtracted derivatives of [7] circulene, 11a This value is very close to that (12.9 kcal mol -1 ) estimated by DFT calculations (B3LYP/6-31G(d,p)) for enantiomerisation of 10 via the pseudorotation pathway, supporting the wave-like mechanism for the conformational dynamics of [7] circulene. Based on the activation barriers for the saddle-tosaddle inversion, [7] circulene can be classified as stereochemically fluctuating and 10 as stereochemically non-rigid, and both compounds as achiral. As a result of their dynamic character, [7] circulene and 10 cannot be separated into enantiomers. Nevertheless, [7] circulene represents the smallest [n] circulene as well as the simplest saddle-shaped molecule, the most stable conformation of which does not contain any RSEs.
(R = H) and 11b (R = Br
Removal of a two-carbon edge unit from the parent [7] circulene structure (π-subtraction) gives 1,16-dehydro [6] helicene 18 (or hexa [7] circulene (11a), R = H, Fig. 12b ), which displays a C 2 -symmetric saddle-shaped geometry. Because two hydrogen atoms in the bay region cause steric hindrance, the energy barrier (ΔG ‡ = 17 kcal mol -1 at 278 K) of interconversion between enantiomeric conformers for this compound is higher than that of [7] circulene. Although this barrier is lower than 20 kcal mol -1 , which makes 11a stereochemically non-rigid and achiral under ambient conditions, 11a could be resolved into its enantiomers at low temperatures. Even more pronounced increase of the energy barrier (ΔG ‡ = 33 kcal mol -1 at 412 K) was achieved 18 by introducing two bromine atoms in the bay region (11b, R = Br, Fig. 12b ), which allowed for the separation of both enantiomers that were stable Page 33 of 48 Chemical Society Reviews against racemisation under ambient conditions. Consequently, compound 11b represents a chiral derivative of [7] circulene.
A π-extended example derived from [7] circulene is [7.7] circulene (12), 38 which features two central seven-membered rings fused together and fully surrounded by 10 fused benzenoid rings (Fig. 12c) .
The structure of 12 retains the C 2 -symmetric saddle-shaped geometry of [7] circulene in its most stable conformation, albeit with a more pronounced helical twist. Although this compound was characterised only by 1 H and 13 C NMR in solution, our preliminary DFT calculations (B3LYP/6-31G(d))
indicate that its C 2 conformation is lower in energy by about 11 kcal mol -1 compared to the C s conformation (Fig. 12c ), which indicates a higher activation barrier for interconversion between enantiomeric conformers compared with [7] circulene. From a stereochemical view, compound 12
can be classified as non-rigid and thus achiral. Combination of two and more seven-membered rings fused together in a row, and surrounded by five-and/or six-membered rings, appears as a suitable structural motif to 'lock' the helical saddle-shaped geometry of [7] circulene. For example, this structural motif can be found in the hypothetical peanut-shaped fullerene dimer shown in Fig. 1e , which is rigid and chiral.
In contrast to [7] circulene, [8] circulene (Fig. 6 ) has a saddle-shaped geometry with a D 2d symmetry.
As it contains RSEs, it is achiral. According to calculations, 39 the saddle-to-saddle inversion of Removal of one to three two-carbon edge units from the parent [8] circulene structure (π-subtraction) can yield saddle-shaped molecules, which have geometry that does not possess any π-Extension of the structure of 15 by four fused benzenoid rings is featured in a chiral D 2 -symmetric compound 17 45 (Fig. 14b) . Because no appreciable edge interactions are introduced in 17, the geometry of its tetra-ortho-phenylene subunit is almost identical to that of the parent tetra-orthophenylene (15) in the solid state. The structure of 17 comprises two 1,1′-binaphthyl units that have identical configurations linked through the 2-and 2′-positions into a cycle. As 17 is structurally related to 15, it also exhibits an extremely high saddle-to-saddle inversion (that is, racemisation, in the case of 17) barrier. Although the exact value of the energy barrier was not determined, the lower limit was experimentally set to 54 kcal mol -1 at 613 K (no racemisation was observed when an enantiomerically enriched sample was kept for 14.5 h at 613 K). An intriguing π-extended chiral structure is obtained upon fusing two skeletons of achiral 15 via an additional eight-membered ring.
The largest system of this kind (18) , featuring five tetra-ortho-phenylene subunits, have been recently synthesised 46 and characterised both in solution and solid state (Fig. 14c) . The structure of 18 can alternatively be described as two oligo-meta-phenylene chains (highlighted in orange and gray in Fig. 14c , bottom right) helically wrapped around each other, forming a 'double helix', and linked to form tetra-ortho-phenylene subunits. This unique arrangement resembles the double-helix structure of DNA and represents a segment of an achiral sp 2 -carbon allotrope proposed 46 by Riley.
than six-membered rings (for example, five-and seven-membered rings) can also provide a structure with curved geometry. Two representative examples of such systems are shown in Fig. 1 (e and f) , where the combination of five-and seven-membered rings is used to conceptualise unique peanutshaped and toroidal sp 2 -carbon structures, the former one being chiral. It is important to note, however, that not all combinations must necessarily lead to a curved geometry, if the ring distortions induced by different rings are cancelled out. Two examples 19 47 and 20 48 based on the structure of 15 are given in Fig. 15 , in which additional four five-and two four-membered rings cause planarity, as evident from the optimised geometry (DFT/B3LYP/6-31G(d)) of 19 and solid-state structure of 20. (23) .
Perhaps the most remarkable non-planar sp 2 -carbon sheet has been reported 50 by Scott and Itami.
Their structure, known simply as 'warped nanographene' (23, Fig. 16 ), contains one five-and five seven-membered-ring defects in the hexagonal lattice. From the standpoint of chemical synthesis, it is worthwhile to note that the five strained seven-membered rings were formed in a single step. The
Page 40 of 48 Chemical Society Reviews structure of 23 features a central bowl-shaped corannulene unit and five hexa [7] circulene moieties (11a), each with P or M configuration around the seven-membered ring. Consequently, two enantiomeric conformers, (P,M,P,M,P)-and (M,P,M,P,M)-23, co-exist in equilibrium. Compound 23 also represents the largest polyaromatic system, other than fullerenes and their derivatives, the structure of which has been determined 50 In this section, structural defects in the form of non-hexagonal rings introduced in the hexagonal lattice have been analysed in terms of curvature (positive versus negative) and chirality. Based on the variety of examples that were discussed, it becomes clear that embedding of at least one or more seven-membered rings into the sp 2 -carbon lattice is a suitable tactic to achieve a curved system that does not contain any RSEs. It, however, remains a challenge to make curved molecules without RSEs that are stereochemically rigid and thus chiral. Understanding structural features that induce chirality of bowl-and saddle-shaped polyaromatic systems is much needed for design of molecular building blocks of sp 2 -carbon allotropes with non-zero Gaussian curvature, in particular, negatively curved forms of carbon, such as schwarzite or toroidal nanotubes, which have not yet been made or isolated. Two halves of both [n] circulenes are highlighted in orange and gray for clarity.
Higher circulenes
Conclusion
On account of the practically infinite diversity of structures that can be conceptualised from a single element, natural and synthetic forms of elemental carbon have fascinated scientists for more than a century. Carbon forms constituted of sp 2 -hybridised carbon atoms hold a special place in the register of chemists, as they exhibit a broad range of properties that depend strongly on their size and shape.
In addition to planar hexagonal arrangements of sp 2 -carbon atoms, as in graphene, structural Page 43 of 48 Chemical Society Reviews defects, for example, in the form of non-hexagonal rings, can be introduced in the hexagonal lattice to force a planar structure into a curved geometry. A feature directly related to the symmetry and rigidity of such three-dimensional 'graphenes' is chirality. The relationship between the properties and chirality of sp 2 -carbon forms, however, goes beyond the rotation of circularly polarised light, as demonstrates the case of carbon nanotubes, where chirality of a given tube dictates its electrontransport ability. In this Tutorial Review, we analysed chiral polyaromatic systems of a finite structure that display zero, positive and negative Gaussian curvature, and which can serve as building blocks for structurally pure and monodispersed allotropic forms of carbon, including hypothetical ones, such as schwarzite. Although a rich variety of chiral curved structures have been reported, particularly in the past decade, their number is still relatively small compared to other classes of chiral compounds, which is mainly due to the synthetic challenge associated with making these highly strained molecules. We hope that the classification and structural analysis of different types of chiral curved polyaromatic systems analysed in this review will inspire future work in this field, including design of new helical motifs, compounds that are stereochemically rigid and prone towards racemisation and their use in construction of new chiral forms of carbon. 
Available CCDC numbers
